Clostridium perfringens is the second most common cause of bacterial food poisoning outbreaks worldwide (16) . C. perfringens is normally found in large numbers in soil, sewage, and the intestinal tracts of humans and animals. When the clinical symptoms of food poisoning are present, high levels of C. perfringens organisms in the feces (106 bacteria per g of feces) may be indicative of C. perfringens food poisoning. It has been shown, however, that geriatric populations tend to have very high fecal counts of C. perfringens (7, 17, 20) . Under such circumstances, enterotoxin detection may be the only definitive method of diagnosing C. perfringens gastroenteritis.
Enterotoxin has traditionally been associated with sporulation in C. perfringens, although the relationship is unclear (5, 9, 11) . Various media conducive to sporulation have been developed, but there is no single universal medium that will encourage sporulation in all strains (16) . Some strains may sporulate well in Duncan and Strong medium (2) ; others may sporulate better when the starch in Duncan and Strong medium is replaced with raffinose (10) or when T6rtora medium is used instead (18 ( Table 1 ). An eightfold increase in titer was observed when the number of cells per well was decreased from 400,000 to 25,000. The cell suspension method was twice as sensitive as the monolayer method, and cell numbers below 25,000 per well were not adequate for toxin detection by either method.
We have routinely used 50,000 cells per well in our toxin assay.
Alpha and theta toxins had no effect on Vero cells (Table   2 ). Neither enterotoxin nor spores were produced in BHI broth, whereas both alpha and theta toxins were produced. Vero toxin titers ranged from 0 to 512 (data not shown), which reflected the ability of the strains to produce toxin in this medium. Strains capable of producing a high titer did so reproducibly. DISCUSSION Cytotoxic activity against Vero cells has been reported to be a sensitive means of detecting C. perfringens enterotoxin. The rapidity and mode of action of the toxin have been described previously (4, 6, 8, 13, 14) . Although workers in some laboratories have indicated an application for Vero cells in the detection of the enterotoxin, a convenient and rapid technique for detecting the toxin required further attention. Our objective was to acquire experience with the Vero toxin assay and to describe a method which was simple to perform and interpret. We have shown that when a vital dye is incorporated at the time of addition of toxin to Vero cells, toxin titers can be determined in as little as 15 min, although a 1-h incubation period gives better color intensity. If the Vero cell suspension method rather than the monolayer method is used for toxin titer determination, the titer obtained is twofold higher. Although the monolayer method is slightly less sensitive, we found it to be more convenient, since plates could be prepared in advance of the toxin testing. Toxin titers could also be determined microscopically by observing the failure of Vero cell suspensions to attach and spread on the bottom of the cell culture plate after 2 h of incubation or by observing morphological changes in an existing monolayer; however, such observations are more tedious and require experience in reading and interpreting the results. We have not compared the sensitivity of this Vero system with that of other existing methods or worked with purified toxin; however, Berry et al. (1) have compared different assay methods for C. perfringens enterotoxin and found that their Vero cell assay system (3) was less sensitive than the enzyme-linked immunosorbent assay and reversed passive latex agglutination test for detecting this toxin in stool specimens.
The fact that C. perfringens enterotoxin reacts quickly on Vero cells differentiates it from other Vero-active toxins such as those of C. difficile, Escherichia coli, and Shigella spp. The last two toxins require incubation periods of at least 24 to 48 h before titers are read, and C. difficile titers are usually read after an overnight incubation. We found that MRC-5 cells, used in our laboratories for the detection of C.
difficile cytotoxin, were resistant to the C. perfringens enterotoxin. This supports the findings of Giugliano et al. (4) that MRC-5 cells are weakly sensitive to C. perfringens enterotoxin. Failure to neutralize the C. perfringens enterotoxin with an antiserum prepared against an E. coli Vero toxin further differentiates these toxins.
For laboratories with tissue culture facilities, the Vero cell cytotoxin assay provides a rapid and convenient test for the enterotoxin of C. perfringens.
